Abstract: Study of dolomite texture can contribute to understanding the process of dolomitization. This research reports textures and homogenization temperatures of dolomites from the Permian-Triassic strata in the Sichuan Basin and the Lower Paleozoic strata in the Tarim Basin, which provided insights into relationships between dolomite textures and their formation temperatures. Our results are summarized as follows: 1) dolomites with well-preserved texture indicate low dolomitization temperature. However, in certain diagenetic environments, the hydrothermal dolomitization may completely or partially preserve the original texture of dolomites.
crystalline size with no differentiation between textures with different crystal boundary shape and different crystal morphology. According to the mechanism of dolomite crystal growth (e.g. Lewis, 1980; Weeks and Gilmer, 1979; Human et al, 1981) , this difference has considerable genetic implications because crystal morphology and its boundary shape are controlled by both nucleation and growth kinetics. Textural criteria under microscopic scale involving the recognition of crystal boundary shape and morphology were proposed by Gregg and Sibley (1984) and Sibley and Gregg (1987) , and were used to classify and discuss the dolomite texture (Wang et al, 2010; Huang et al, 2011) . However, the formation process and mechanism of these dolomites remains unclear. Therefore, further studies are needed to determine the genetic significance of different dolomite textures at microscopic scale.
The temperature at which crystals grow is one of the
Introduction
The origin of dolomites and dolomitized carbonates has long been an interesting topic in carbonate sedimentology. Geochemical and petrographic data have been used to identify the Mg source, the mechanism of fluid delivery, and the environmental setting favorable for dolomitization, and multiple dolomitization models have been developed to explain the origin of extensive, thick successions of dolostones (Warren, 2000; Hao et al, 2010) . Compared with a focus on these macro-scale issues, little consideration has been given to the genetic implication of dolomite textures, and this may be attributed to inadequate textural description. Dolomite rock textures are usually classified factors affecting dolomite texture, and it provides valuable clues to interpret the conditions of dolomitization and/or dolomite precipitation. Temperature could affect the mode of crystal growth and ultimately, the texture of these crystals. Some evidence exists in the literature (Brice, 1973; Lewis, 1980; Kirkpatrick, 1981) to support this view. Gregg and Silbey (1984) and Silbey and Gregg (1987) proposed that the crystal boundary shape is controlled by growth kinetics which are partially affected by temperature, and concluded that the boundary between the formation temperature of planar dolomites and that of non-planar dolomites was in the range of 50-60°C (Fig. 1) . Hence, in some cases, texture may be an important indicator of the diagenetic temperature, and investigating this relationship will be helpful to obtain a deeper understanding of the mechanism of dolomite formation.
Dolomites developed in sequences of the Permian to Triassic strata of the Sichuan Basin and the Lower Paleozoic strata of the Tarim Basin. These sequences include dolomites with well-preserved fabric (e.g. micritic dolomite, grain dolomite, and reef dolomite), poorly-preserved fabric, and fabric-destroyed crystalline dolomite. Based on detailed descriptions of the texture of dolomites, which falls into Gregg and Sibley's (1984) and Sibley and Gregg's (1987) textural category, this study discusses the relationship between dolomite textures and dolomite formation temperatures.
Methods
The dolomite samples used in this study were collected from Permian to Triassic sequences in the Sichuan Basin and Lower Paleozoic sequences in the Tarim Basin. More than 300 thin sections were examined to classify the textural types, according to the classification system proposed by Gregg and Sibley (1984) and Sibley and Gregg (1987) . In this system, the dolomite is initially categorized as having well-preserved fabric, poorly-preserved fabric, and texturedestroyed fabric. Further classification according to the occurrence of the dolomite is made using the two categories: detailed description involves crystal morphology, crystal boundary shape (the degree of curvature of the crystal face), distribution patterns, and crystal size. The crystal morphology includes euhedral, subhedral, and anhedral; the character of the crystal boundary shape ranges from planar to non-planar dolomite crystals; and the contact relation covers two types: 1) dolomitic porphyrites where the crystal is not in contact by a limestone matrix and 2) the crystal is in contact with or overlaps the neighboring crystals; the size of the dolomite crystals.
To prepare the microthermometric thin sections, 22 samples were collected from the Middle Permian Chihsia Formation in the western Sichuan Basin (15 samples), the Lower Triassic Feixianguan Formation in the eastern Sichuan Basin (4 samples), and the Lower Paleozoic Penglaiba rock wafers prepared with a cold technique (the maximum temperature was less than 40 °C). The microthermometry measurements were carried out using a calibrated Linkam THMSG 600 heating-freezing stage at the laboratory of the Department of Petroleum Geology in Chengdu University of Technology. The precision of the homogenization temperature (Th) measurements was ±1°C.
Dolomite textures and controlling factors

Fabric well preserved dolomite
Dolomite with well-preserved fabric is extensively developed in the Permian-Triassic successions of the Sichuan Basin and in the Lower Paleozoic successions of the Tarim Basin. We identified micritic dolomite ( Fig. 2(a) ), silty dolomite ( Fig. 2(b) ), grain dolomite ( Fig. 2(c) and 2(d)), and reef dolomite with well-preserved fabric. Dolomite crystals that are coarser than silt show a morphology of planar dolomite crystals (e.g. micritic dolomite) may have anhedral texture (Fig. 2(a) , 2(c), and 2(d)). We did not find any in these dolomite textures. The formation mechanism of these dolomites with well-preserved fabric is related to the sabkha model of hypersaline water conditions ( Fig. 2(a) and indicating a depositional or diagenetic environment at atmospheric temperatures and a formation stage from penecontemporaneous to early burial diagenesis (Su et al, 2004; Wei et al, 2005; Huang et al, 2009; Wang et al, 2010) . be a key factor for overcoming the kinetic barrier during the processes of dolomitization (Machel, 2004; Huang, 2010) .
Poorly preserved fabric or fabric-destructive dolomite
Dolomite with poorly-preserved fabric and crystalline dolomite with destroyed fabrics developed extensively in the Permian-Triassic successions of the Sichuan Basin and the Lower Paleozoic successions of the Tarim Basin. They include the planar subhedral to euhedral crystalline dolomite, dolomite porphyrites, non-planar anhedral crystalline dolomite, planar subhedral to euhedral dolomite cement, and non-planar saddle dolomite cement.
Planar subhedral to euhedral crystalline dolomite
Dolomite with poorly-preserved fabric typically developed in the Triassic Feixianguan Formation of the eastern Sichuan Basin, and preserved the original oolitic fabric of the precursor limestone to some extent; it consists of planar subhedral to euhedral crystalline dolomite (Fig. 3(a) and 3(b) ). Very few measureable gaseous-liquid fluid inclusions were found and examined in these replacive planar dolomites. It is noteworthy that the measured gaseous-liquid the pore-lining euhedral and/or overgrowth dolomite cement ( Fig. 3 (c) and 3(d)). The lack of gaseous-liquid fluid inclusions in the host dolomite part may indicate that the dolomitization developed in a low temperature environment, and could be related to the crystallization process of carbonate minerals at low temperatures (Liu et al, 2004; 2007; Chen and Ge, 2010) . If the replacive dolomite was the product of dissolution and precipitation that occurred at elevated temperatures, then measureable fluid inclusions should be easily found in the dolomite. However, the early formed mono-phase (liquid) fluid inclusion could not be easily transformed into (Goldstein, 2001 ). In addition, because of the low hardness, high brittleness, and fragile structure of the carbonate could have easily cracked and leaked during geological processes to which the rock was subjected (e.g. progressive burial diagenesis and geothermal heating process (Liu et al, 2008) . In this case, these dolomites may be the products of reflux in a hypersaline environment and represent the early burial diagenetic environment of 50-60 °C (Gregg and Sibley, 1984; Sibley and Gregg, 1987; Su et al, 2004; Wei et al, 2005; Huang et al, 2009; Huang, 2010; Wang et al, 2010) . From the dynamic perspective, the high Mg/Ca ratio in the kinetic barrier during the process of dolomitization, whereas the temperature plays only a limited role (Machel, 2004; Huang, 2010) .
Dolomite porphyrites
Planar dolomite porphyrites are the resultant textures of selective matrix dolomitization, and have developed in dolomitic calcites or calcite dolomites in the Permian Chihsia Formation (Fig. 4 (a) and 4(b)) and the Triassic Feixianguan Formation (Fig. 4 (c) and 4(d)) of the Sichuan Basin, and consist of fine to medium crystals. The dolomitization develops in the lime matrix, and the dolomite rhombs are scattered in the non-dolomitized part. The non-dolomitized part includes bioclasts (e.g. brachiopods and foraminifera; yellow arrow in Fig. 4(a) ), lime matrix, and ooids (Fig. 4(c) and 4(d)).
In the Permian Chihsia Formation of the western Sichuan Basin, the partially dolomitized rocks have abundant biologic assemblages (e.g. stenohaline organisms). The stenohaline organisms and the absence of evaporites indicate that the marine water did not provide high Mg/Ca ratios for elevated temperatures may be the key factor for overcoming the kinetic barrier during the processes of dolomitization.
dolomite porphyrites, indicating homogenization temperatures higher than 60 °C. Therefore, dolomitization at elevated temperatures (deep burial or hydrothermal) may be the major formation mechanism of these dolomite rhombs, indicating that temperature becomes the key factor for overcoming the kinetic barrier during the process of dolomitization.
In the Triassic Feixianguan Formation of the eastern Sichuan Basin, the partially dolomitized host rock is oolitic limestone, and the depositional fabric of the precursor limestone is well preserved. We found that the dolomite rhombs always occur in the core part of the ooids (Fig. 4 (c) and 4(d)), or even replace the ooids completely ( Fig. 3(a) these dolomite rhombs may indicate that the dolomitization developed at low temperatures. Therefore, from the dynamic perspective, the high Mg/Ca ratio in the dolomitizing fluid may be the key factor for overcoming the kinetic barrier during the process of dolomitization in these samples (Machel, 2004; Huang, 2010) .
Non-planar anhedral crystalline dolomite
In non-planar anhedral crystalline dolomite the fabric has always been destroyed and the original fabric of the limestone is not preserved, compared with planar subhedral to euhedral crystalline dolomite. This kind of dolomite develops in the Permian Chihsia Formation of the Sichuan Basin and the Cambrian Lower Qiulitage Group and the Ordovician Penglaiba Formation of the Tarim Basin. The samples from the Sichuan Basin can be seen as typical non-planar anhedral dolomite and have larger crystal size (medium to coarse crystal) than planar dolomite ( Fig. 5(a) and 5(b) ). Abundant temperatures developed in these dolomites. In addition, the absence of evaporites and abundant stenohaline organisms suggest that the original marine water could not provide dolomitizing fluids with high Mg/Ca ratios. Therefore, elevated temperatures may have induced dolomitization. Hence, here, the elevated temperatures may be the key factor in overcoming the kinetic barrier during the process of dolomitization.
Planar subhedral to euhedral dolomite cement
Planar subhedral to euhedral dolomite cement occurs in pores, vugs, and fractures of various dolomite rocks (even in limestone) and develops in the Permian and Triassic successions of the Sichuan Basin and the Lower Paleozoic successions of the Tarim Basin. The crystal sizes vary from fine to coarse or even larger sizes. The major host rock of this kind of cement could be crystalline dolomite with planar subhedral to euhedral texture or with planar subhedral to nonplanar anhedral texture (Figs. 4, 6(a) , and 6(b)), and micritic dolomite ( Fig. 6 (c) and 6(d)). Some of the cements are the overgrowth parts of pre-existing planar subhedral to euhedral dolomite crystals in the host rock, and have abundant two-phase (gaseous-liquid) fluid inclusions. The high that dolomitization with elevated temperatures (deep burial or hydrothermal) may be the major formation mechanism for this type of dolomite, and the elevated temperature may be the key factor in overcoming the kinetic barrier during the process of dolomitization.
Non-planar saddle dolomite cement
Non-planar saddle dolomite cement occurs in pores or fractures of dolomite with non-planar anhedral texture, has coarse crystal size, and develops in the Permian Chihsia Formation of the Sichuan Basin and the Cambrian Lower Qiulitage Group and the Ordovician Penglaiba Formation of the Tarim Basin. The samples from the Sichuan Basin are typical saddle dolomite cements with coarse or extremely coarse crystal sizes (Fig. 5(c) and 5(d) ). These dolomite cements are characterized by strong undulose extinction and curved crystal boundaries. Two-phase (gaseous-liquid) fluid inclusions are abundant in these dolomite cements and have high homogenization temperatures, indicating that dolomitization with elevated temperatures (deep burial or hydrothermal) may be the major mechanism in the dolomitization process, and that the elevated temperatures (higher than 50-60 °C) were the key factor in overcoming the kinetic barrier during the dolomitization.
Inclusion homogenization temperatures of dolomite with different textures
Overview
We performed microthermometry testing on samples collected from the Permian and Triassic successions of the Sichuan Basin and the Lower Paleozoic successions of the were analyzed to determine the homogenization temperatures. Fig. 7 shows the average homogenization temperatures of different dolomite textures. Among various dolomite phases, the dolomite cement has more gaseous-liquid fluid inclusions than the replacive dolomite phases. In the two dolomite cement textures, the non-planar saddle dolomite cement has more gaseous-liquid cement (Table 1) . Among the various replacive dolomite textures, the non-planar anhedral dolomite has more gaseousliquid fluid inclusions than the micritic or silty dolomite and the replacive planar subhedral to euhedral dolomite. Measureable two-phase fluid inclusions were rare (Table 1) in the latter two textures. In the samples from the Triassic Feixianguan Formation of the northeastern Sichuan Basin, the crystalline dolomite with residual (poorly-preserved) oolitic fabric consists mainly of fine-crystalline, planar subhedral to euhedral dolomite crystals (Fig. 3) . The homogenization temperature data in these samples were all measured in the to euhedral dolomite crystals. No measureable gaseous-liquid non-cement part) of the planar subhedral to euhedral dolomite crystals. The fluid inclusions found in our samples are colorless and usually have regular shapes such as rhombohedral or rectangular, while round and irregular shapes are less common. According to the physical form classification, the inclusions could be divided into two main categories: monophase (aqueous phase) inclusions and two-phase (aqueous and gaseous phase) inclusions. The gas bubble in the twophase inclusions occupies 10%-20% of the total inclusion volume. Goldstein (2001) proposed a series of criteria for distinguishing the primary and secondary fluid inclusions. According to the criteria, all the fluid inclusions in our 4.2 Homogenization temperature 1) In the dolomites with well-preserved fabric, the dolomite textures of replacive origin, including dolomicrite (in the micritic dolomite, grain dolomite, and reef dolomite) and fine-crystal dolomite (in silty dolomite) do not have phase (i.e. liquid) fluid inclusions, suggesting that these dolomite textures have low replacive temperatures. In the crystalline dolomites, the replacive planar euhedral dolomite crystals, especially the dolomite samples with residual oolitic fabrics from the Triassic Feixianguan Formation of the Sichuan Basin (Fig. 3) , also have very few measureable could not be determined by microthermometric analysis, the characters of the poorly developed two-phase and well developed mono-phase fluid inclusions may indicate low formation temperatures (Liu, 1995; Braithwaite and Rizzi, 1997; Goldstein, 2001; Tao, 2004) .
2) Non-planar saddle dolomite cements were found mainly in samples from the Permian Chihsia Formation of the western Sichuan Basin, and have maximum and average homogenization temperatures of 243 °C and 151 °C, respectively. Most of the temperature values lie between 110 °C and 180 °C (Table 1 ; Fig. 8(a) ). The average T h of the two-phase fluid inclusions within the planar euhedral dolomite cements is 118 °C, and is lower than the average T h value of the saddle dolomite cements. In microthermometric analysis, the planar dolomite cements may sometimes be indistinguishable from the non-planar dolomite cements, possibly causing the partial overlap of the homogenization temperatures between these two textures. However, the crystallization temperatures of the planar dolomite cements are generally much lower than those of the non-planar dolomite cements (Fig. 8) .
3) The non-planar anhedral dolomites of replacive origin also have higher homogenization temperatures (80-200 °C, average 138 °C; Fig. 8(b) ) than those of the planar euhedral dolomite cements (Fig. 8(c) ). However, the homogenization temperatures of the non-planar anhedral dolomites are obviously lower than those of the non-planar saddle dolomite cements (Figs. 8(a) and 8(b)). 4) Among the various measured dolomite textures, the planar dolomite porphyrites have the lowest homogenization temperatures (80-100 °C; average 89 °C; Fig. 8(d) ), and are the least common (Table 1) . 
Discussion
Temperature and fabric-preservation
The penecontemporaneous dolomite, which formed during early diagenesis, always preserves the fabric of the original limestone, and it has been suggested that dolomitization at low temperatures tends to produce fabric-preserved dolomite. However, there are some exceptions. Davies and Smith (2006) reported that bulbous stromatoporoid limestone had undergone hydrothermal dolomitization at over 200 °C and still preserved the original fabrics. Wei et al (2006) reported that the Neogene dolomite in the Xisha Islands had undergone hydrothermal dolomitization at over 150 °C and preserved the original fabric of the precursor limestone. As stated above, dolomite with well-preserved fabric (e.g. micritic dolomite, silty dolomite, grain dolomite, and reef dolomite) mainly consists of micritic or silty crystals. The formation temperatures of these dolomites are near atmosphere temperatures (Zhang et al, 2001; Su et al, 2004; Wei et al, 2005; Huang et al, 2009; Wang et al, 2010; Li et al, 2011) . No measureable gaseous-liquid fluid inclusions were found in the dolomite textures of our samples or in those of previous studies (Drivet and Mountjoy, 1997; Lonnee and Al-Aasm, 2000; Azmy et al, 2009; Azmy and Conliffe, 2010; Lavoie and Chi, 2010; López-Horgue et al, 2010; Ronchi et al, 2012) . This may be explained from two perspectives: 1) the sizes of the micritic to fine crystals that formed at atmosphere temperatures were small, leading to correspondingly tiny sizes of fluid inclusions (Liu, 1995) . The observation and measurement of these tiny fluid inclusions would be strongly dependent on the homogenized, or even if the fluid inclusions were twophase or mono-phase. Therefore, microthermometry analysis could not be performed under these circumstances.
2) The dolomite crystals were formed at low temperatures (i.e. room or atmosphere temperatures). Because the temperature is an important factor in the entrapment of fluid inclusions, the higher the temperature of entrapment, the more likely 2001). The contraction coefficient of the solid-phase host mineral (i.e. dolomite) was almost in equilibrium with the contraction coefficient of the liquid-phase fluid at room or atmosphere temperatures (Liu, 1995) . Moreover, subsequent diagenesis consisted mainly of heating processes, therefore the equilibrium between the solid and liquid phase had not were maintained. Both cases are related to temperatures; however, there were exceptions in previous research. Davies and Smith (2006) reported that limestone with bulbous Dunedin Formation of the northeastern British Columbia had been completely dolomitized but preserved the original textures of the host limestone. Biomoldic and vuggy pores developed in the limestone and were lined by saddle dolomite cements. Fluid inclusion analysis of the replacive dolomite yielded a homogenization temperature of 155-188 °C, with a homogenization temperature of 160-235 °C for porefilling or saddle-lining dolomite cement. Wei et al (2006) reported that the Neogene dolomite in the Xisha Islands had undergone hydrothermal dolomitization at over 150 °C and still preserved the original fabric of the precursor limestone. Based on the current and previous research (Davies and Smith, 2006; Wei et al, 2006) , the temperature and duration of the dolomitization could be considered as factors for evaluating the degree of fabric-preservation. In the absence of hydrothermal events, these two factors would have equal influence on the dolomitization. The dolomitization of penecontemporaneous and earlier burial diagenesis would be associated with low temperatures, and the dolomitization of medium to deep burial diagenesis would be associated with elevated temperatures. Once the hydrothermal events develop at the earlier stage of burial diagenesis, if the neomorphism abundant porosity (i.e. the rocks still had differences in fabrics and mineralogical stabilities), the fabric-selective dolomitization would also preserve the original fabric of the host rocks. For a progressive burial diagenetic system (without hydrothermal influence), the dolomitization in the subaerial environment at low temperatures during early diagenesis would preserve the original fabrics of the limestone (Figs. 2, 4(c) and 4(d)). Nevertheless, most of these preserved original fabrics would be destroyed by recrystallization during subsequent medium to deep burial diagenesis (Fig. 3) . The micritic and silty dolomite, grain dolomite, and reef dolomite with preserved original fabric from the Permian to Triassic successions of the northeastern Sichuan Basin could be seen as an example of dolomitization at low temperatures (Figs. 2, 3, 4(c) , and 4(d)). Sibley and Gregg (1987) suggested that the growing style of a dolomite crystal face has a close relationship with temperature and the degree of fluid supersaturation. The growing style controls whether the crystal faces would be planar or curved. At low supersaturation and/or temperatures, crystal growth occurs by nucleation at active sites and during lateral migration of layers or growth spirals, producing faceted crystals and planar crystal faces. At high supersaturation and/or above certain temperatures (i.e. critical roughening temperature), crystal growth occurs by random addition of atoms to the crystal surface, producing non-planar or curved crystal faces. Gregg and Sibley (1984) and Sibley and Gregg (1987) determined that the temperature range for the boundary between the formation of planar and non-planar dolomites was 50-60 °C (Fig. 1) , which could be seen as the critical temperature (i.e. critical roughening temperature or CRT) at which the dolomite crystal faces begin to become non-planar. However, this temperature range does not indicate that planar dolomite could not develop at temperatures higher than 50-60 °C (Huang et al, 2009 ). The Mg/Ca ratio could also influence the degree of curvature of the crystalline face and the crystalline morphology. For example, an oversaturated solution with magnesium ions and high Mg/Ca ratio with a low Mg/Ca ratio may produce planar dolomites at elevated temperatures (Huang, 2010) . All these arguments are still inconclusive and need further investigation.
Temperatures and curved crystal faces
Whether the crystal faces are curved or not may be micritic dolomite sequence, 2) replacive crystalline dolomite sequence and 3) cement and overgrowth sequence.
Micritic dolomite sequence with well-preserved fabric
Most of the micrites in the dolomite with well-preserved fabric do not have an euhedral crystal shape, and could be identified as anhedral crystals with curved crystal faces at with evaporites, and develop in the penecontemporaneous or shallow burial environment with hypersaline fluids (e.g. a precipitating environment of atmosphere temperatures or very shallow burial temperatures. In addition, formation temperatures estimated by the geologic thermometer using oxygen isotopic data also showed atmosphere temperature or very shallow burial temperatures (Drivet and Mountjoy, 1997; Li et al, 2011) . Therefore, elevated temperatures may not be the only factor that can curve the dolomite crystal faces. This suggests that the rapid nucleation and crystallization of a major reason for the anhedral shape and curved dolomite crystal faces.
Replacive sequence of crystalline dolomites
The two-phase aqueous fluid inclusions in our samples were poorly developed in the planar subhedral to euhedral dolomites. Five gaseous-liquid fluid inclusions were measured in planar dolomite porphyrites, and four of them have a major homogenization temperature range of 80-90 °C anhedral dolomites have a homogenization temperature of 81-203 °C, and most of the temperature values lie between 110 °C and 180 °C (Table 1 ; Fig. 8(b) ). The replacive nonplanar dolomites have higher formation temperatures than the planar dolomites, indicating that the temperature is also a controlling factor for the curved dolomite crystal faces. The critical temperature for the curved crystal faces is about 80 °C in this study and in previous research (e.g. Zhang, 2000; Zhang et al, 2001; Su et al, 2004; Gasparrini et al, 2003; Lavoie et al, 2006; Ma et al, 2009; Zhang et al, 2009; Lavoie and Chi, 2010; Shah et al, 2010; Zhang and Luo, 2010; Zhu et al, 2010; Hartig et al, 2011; Jiao et al, 2011) , and is higher than 50-60 °C ( Fig. 1 ; Gregg and Silbey, 1984; Silbey and Gregg, 1987) .
Cements and overgrowth sequence
The planar subhedral to euhedral dolomite cements and non-planar saddle dolomite cements have well-developed gaseous-liquid fluid inclusions, indicating that directlyeasily have formed fluid inclusions and preserved them; moreover, this indicates that the elevated temperatures are significant factors for overcoming the kinetic barrier of dolomite precipitation (Boni et al, 2000; Savard et al, 2000; Yoo et al, 2000; Morrow et al, 2002; Vandeginste et al, 2005; Nader et al, 2007; Huang et al, 2010; Song et al, 2011; Xing et al, 2011a; 2011b) . The homogenization temperatures of the those in the non-planar dolomite cements (Table 1) ; however, 8(a) and 8(c)). Therefore, the critical temperature for curved dolomite crystal faces in cement sequences could not be parts have higher homogenization temperatures than the host dolomite crystals, suggesting that the dolomite cements have higher formation temperatures than the replacive dolomites (Gasparrini et al, 2003; Ronchi et al, 2012) , and that the temperature is also a controlling factor for curved crystal faces.
Conclusions
1) Dolomite texture is closely related to its formation temperature. (i) In dolomites of replacive or cement genesis, the non-planar dolomites have higher formation temperatures than the planar dolomites. In dolomite cements, the nonplanar saddle dolomite cements have higher formation temperatures than the planar subhedral to euhedral dolomite cements. Our data suggest that for replacive dolomites, the critical temperature of the curved crystal faces is around 80 °C. (ii) Dolomite micrites in most fabric-preserving dolomites were formed in the earlier diagenetic and subaerial environment. The preserved original fabrics are associated with low environmental temperatures and dolomitization during early diagenesis. The earlier-developed hydrothermal dolomitization may preserve the original fabrics of the host rocks. (iii) For both planar and non-planar dolomites, the dolomite cements have higher formation temperatures than the replacive dolomites. The planar dolomite cements have higher formation temperatures than the replacive planar dolomites. The non-planar saddle dolomite cements have higher formation temperatures than replacive non-planar anhedral dolomites.
2) In dolomite micrites and silts that formed in penecontemporaneous and shallow burial environment and in planar subhedral to euhedral replacive dolomite crystals that formed in the early diagenesis stage, the formed fluid inclusions are rarely preserved in subsequent burial diagenesis at elevated geothermal temperatures. However, dolomites that were formed by shallow burial hydrothermal dolomitization (e.g. saddle dolomite cements) have well-developed fluid inclusions, possibly because the subsequent burial diagenesis did not provide temperatures higher than the formation temperatures of these dolomites.
3) Dolomite textures are not only controlled by temperature. Our research indicates that non-planar dolomite can form at low temperatures under conditions of high supersaturation although such occurrences are probably rare. Therefore, in certain cases, petrographic recognition of dolomite texture provides a quick and easy way to determine if dolomite formed at relatively high temperatures, above CRT, either by neomorphism of an earlier dolomite or by replacement of limestone at relatively low temperatures. This may be helpful to constrain conditions when studying dolomite formation mechanism and environment.
